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Planar type galvano-mirror with mirror displacement detection function for laser optic scanning 
devices - has moving plate and torsion bar formed integrally with silicon substrate and uses coils 
under moving plate to detect mirror angle 
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Abstract: 

WO 9520774 A 



The galvanomirror has a moving plate (5) supported on either side by a torsion bar (6), formed integrally 
on a silicon substrate (2) by a semiconductor process. A planar coil (7) and a mirror (8) are provided on 
the upper surface of the moving plate. Sets of permanent magnets (10A,1 1A,10B,1 IB) with their poles 
similarly orientated are fixed above and below the planar coil. The swing angle of the moving plate is 
controlled by the balance between magnetic and torsional force. 

Detection coils (12A,12B) are arranged below the moving plate. The detection current from these coils 
is superimposed on the planar coil drive current and the mirror displacement angle is obtained from the 
relative inductance variation between planar coil and detection coils. 

ADVANTAGE - Precise, compact and easy to mfr. 
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(54) Title : PLANAR TYPE GALVANOMERROR HAVING A DISPLACEMENT DETECTING FUNCTION AND 
METHOD FOR PRODUCING THE SAME 



(57) Abstract 
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The present invention relates to a small-sized thin galvanomirror for detecting the displacement angle of a 
minor, which is produced by a semiconductor process. By using a semiconductor process, a movable plate (5) and 
a torsion bar (6) for supporting this movable plate (5) are integrally formed on a silicon substrate (2), and a planar 
coil (7) and a total reflection mirror (8) are formed on the upper surface of the movable plate (5). Permanent magnets 
(10A, 10B) and (1 1 A, 1 IB) for generating magnetic fields are fixedly disposed on the planar coil (7) to thereby control 
the amount and direction of current to be conducted to the planar coil (7) so as to variably control the swinging angle 
of the movable plate (5) through the balance between a magnetic force generated and a torsional force by the torsion 
bar (6). Furthermore, detecting coils (12A, 12B) are provided below the movable plate (5) to thereby cause a detection 
current to flow to the planar coil (7) by superposing it on a driving current, whereby the detection of a displacement 
angle of the minor is performed through the relative inductance variation between the planar coil (7) and the detection 
cofls (12A, 12B) based on this detection current. 



(5 7) 

« 5 * h - ;/ a 6 fc U nT»« 5 _LffiK 

«!f*ftffi3-fr**&»510A, 10BRCM1A, HB£ll5£iegU 
*ktZ>m%t} t h - > 3 >s<- 6 ®M OJ3 k®'<7 >XT«TifrJ£ 5 

*U Z OlllliliCld < ^ffirs >T ;U 7 i&ffl =3>r ;H2A, 12B 



AM 7/M-7 

AT ;T-^M/T 

au *-*h7yr 

B B /</W< K* 

BE ^A^— 

BF ^t-7 7 y 

BG -fAsjfvr 

B J -j^V 
BR 

BY ^<7/l/— 

CA tf'f-*' 

CF *&7 7Vj}&ftm 

CG ayrf- 

CH 

CI 3- h • i?X7*-Ar 

CM #>A~-> 

CN *S 

D E K*f V 

DK rV-r-? 



EE h=T 
E S ^ 

FI 74S7VY 

FR 7?>X 

GA iftfv 

GB w*y* 

ge *ous?7 

GN ¥-7 

gr ¥y->* 

hu s^y$y- 

IE T^A^^K 

IS 7W*?>K 

it ^*y- 

P 0* 

E tr~7 

KG *A^**V 

k r ±Qmm 

LI V £7-*si/**<{y 



LK 

lr y^yr 

lt y hr^r 

LU Astr-ty/fr? 

LV 7h^7 
MC = 

MD *A- KV< 
MG 

ml ^y 

MN *V=f/U 

MR ^e-y^^r 

MW ^7?>f 

MX 

NE 

NL 

NO ./A'?*:- 

NZ =zl--^-7^K 

PL d?-7^K 

PT 

RO A'— r=7 



RU ui/7mn 

sd *—?y 

SE t*v 

s g i/va-m^A, 

SI *n?x=7 

IS 5|2X* 7 ** H 

SZ *!7^7VK 

TD **-.K 

TG h-^ 

TJ 9V**?y 

TM YA'tt-Tstry 

TT hy=^-K- 

UG 

us la 

VN 



WO 95/20774 



PCT/JP95/00066 



1 

Hj§ %m « 

<5®i6T/hM©7 U -T-mifto'tJ ^ 7 - R tf 
<£©M#&c:|ll-f So 
C 

fijffl^n^feoT-. <e©gssii. bi^kee ufcnr»3>r ^k* 

W)£-£, U -«£M7£^-f 6 £ -5 (; I fc 0 ^ i> 5 
^Atffillfi^^^y: r^ffl l/--*fft»J , P 2 1 0 - 2 1 2, 198 
7 £ 1 2 £ 1 0 B^*T> ^#M) o 



WO 95/20774 



PCT/JP95/00066 



2 

/Ltf^Hflsp 4 - 2 1 1 2 1 8 *&«$KMjF<* ttfc o 

s it 0i # «■ in m m m -r s fc #> © « s * » # n ? x g « ± i z m e 
u sttttaj^tifriB*ffiiiui^ffl-rs»*5i**f!iffl itgiti 

^Biiitii^cKliS^n'C^i, fit, Xn,'<j I ?-<d 

ft*mm-fz>®ft-iSL$n?hz>fr, i v -©gfeft£&ai u *© 

& 1 BOftsSTMi, mi%*>blz®Mir 3 £ltg£52©SM© 4» 
^tll^ «i«*7 t -f'<53l££ffl^T:ft f-A^ST, *©£ 
lt3fc£#7X£tK54«lKtg!t:J-*:P SD55"CS*-r*o *bT, Sit 
^52©^K^{i(C#9Mlt7fe© P S D55^©AltftgX©gffc£tfc 

ffibTSit^52©^f4^0^^ai^So ffi> frEAW(4*xti. # 

K£> &Klt^52t:)fc7 r -T '<53A> £©# t"- A tO*tft*flH 
tzmz, X = L/tan(0 + 0) 



WO 95/20774 



PCT/JP95/00066 



3 

u&*nimzmt)WL £>tt^t«<M*Hift* (E*ttt©fci£*tai©£ 
mm<D p sD^ST*«9o*A*it«o 

S£ 2 0©»M*3;-CM\ g*ttt52©*BBfflKtt51K*f b 
T*T^14gcm^56A, 57A£!£tf> # 5 x£ttt54ffl!KliFE*lI56 
A, 57A t»*tt1-*S56B, 57B tfT. => > 7 s > C l , C 
2^ifi!iU EWtt52©ftK£ttK{*5S5 3 >7=>1J-C 1 , C2 © 

f>tCl, C2fi)ft»;^ (#5 ^^^54t7jc^(4glC^ 

>f>tCl, C 2 ©g*g{b##/h£ < > ^1* 0S*f^©^St^ 
iti©#SPtE#ffll&£n<5 C fc. Slt^52©XM©m@56A, 57Afr 

bite:/ i> 5 ^-irfctts s 5-©gft£> 

3>r ;uK©^®^^^«k-sffii:>r >y^^>x^fkd^^bT^ai 
s-e^ciKcktK Kit«©ftKa!tt*jai^iiis6-e«iB^rtBii-r * 

ft&ffi*it&£<lx./c:/ u -i--m#*'<; ^ 5 -©S!!&;£&££l#t 
C5gBJ©IB^D 

C©tefe*|g^©^^^ttHil^^<i^/c^l/-7--S#^^V 5 
fc«bT«fiJLT^ri^C»»?TI6^tt$-r* h-S/a 

i, iijfaniii,tg©±ffi^iigi5(coiiiiK^i(ifflmgiE©iimcJ: 



WO 95/20774 



PCT/JP95/00066 



4 

£t£tf. c ■< Jis&mm h - -> 3 >/<- est LTm&*f&{£ 

t£n<D&BifrmiiZiz&ibitTtfift n >r ^©g&^je-rfttf, sit 

momiSLftmit&mfrMife^WiftT % z t fritter* $>%o £/c. s 

nz>nm~*tmwLtfrt>ts. k* . mu^m^mwio ±.m^ i ©¥ffi^ 
c © j: 9 o© pTibig^siMre^-r ^ h - ^ 3 



WO 95/20774 



PCT/JP95/00066 



5 

©2S&©i£S£E£©*§£(CJfc-<T&M-C£ 6 0 

§ fca6©^#gM©jiiixxg££iijg-r * ct^tn, 



WO 95/20774 



PCT/JP95/00066 



6 

fra* 5 Affile X Offfi^'f/^ilttnit i£IR©=W;i> 
% l Hli*^SttfllHIBo«^tBT*«, 

m v h 6 o 

© — #J £ ^-f 11 & ii -e * § o 
$7i(iffil^>^^ >x igiift t ©M^©It*^^©^J^ 

» 9 12 1* if IT Ufcam®lg#7&ftg£^-f IlT&So 

£110 (A) - (C) linTftffiO&tfcfi tl^i t©ftHM££ 
^12®{i h - i/ a >'<-Rtf"ri&Jg©&^*©ftE*x;l/iaT£> 

So 

a6©H3"C£> &o 



WO 95/20774 



PCT/JP95/00066 



7 

mum (a ) ~ ( i > i*» i mmmom^nmommmr & 6 0 

£160 ( a ) - ( 1 ) I4» 2 Htt«l©«j6Ii0KiJ|0T*-5o 

ima (a) ~ (c) um 2 nmmvTWff y x&mommjLm 

^18l3(i*|gW(r^5 Xt\,*j X y -com 3 HJfeflJ © f$B£ * ^ "f 

gU9EI4fU8H©B - Bi^MIiT'fe§„ 
H2O0l4fH8ig© C - C^^ISBrffiST'fe-So 
»21H« 2 1*3 «&Cf^«pI»«©iS» a 

% 2 2 gi ( i t>\- m *r n m © is n © j§ >& ^ # & * ^ -r m £ x - * -e $> & 0 

IS 250 14 Mil *£©»£* t±§5.* Kfctf Shifts >r Jimtifc t 

% i ^WM^7Fir 0 z tut h - i/ 3 i tt©«£©fli-e & 

f£ 3 S&tfgJ 4 Hlw*> ^T, #i\,i<J l =y - 1 (4, 



WO 95/20774 



PCT/JP95/00066 



8 

It^H^ftiyf vrCioT-fti^^tltl^o t£oT. "5111 

o 1 1: i § mm?j Jimizx ^xm^w-m? ^ >n &w*i&lt&%o 
mm? 4 >i<m&, mm±iz*'*y ?x-m^-y >r>\<m£Bi&[s, c 

-r 3 &©t\ mm?<< h&&t&tjLX'n®&izm%v£ *k 

&5 03jtffi3>f ;U 7 TIB* n^ffi^ffeSBKl*. Slf^i: ITO^ 
U ? >SJg 2 © h - if a >/<- 6 , 6 ©M^-LffiKli, ^pffin >T Jl 



WO 95/20774 



PCT/JP95/00066 



9 

m 2 ± \z mm a >r )im \z * o y-w => -r ^ 7 1 isj mmm $ n s 0 

6 , 6 ©*6#|6] fc¥*T 5 ©**#©« ^ << )V 7 

K58J££f£ffl 55lM:*f fcnfTRJBtt ©*#.«:& 10 A, 10 B t 
11A, 11 B frWM b*lt^5o ±T©S^(l*f 3 <@o'o© 

7* £.18 5 10 A, lOBIi, ±T©ffif**<RIU 09^.1^^ 3 

£fc> ffi;fr©£ 3flMo©7jc*.»:&llA. 11B*>. ±T©ffitt*<ffi 
tttttSJ:-?, #J *. \i % 3 H Ci^-f & ? K , Tl^SI, ±«*<N 

K510A t HARtfTffil#5X£ffi 4 IB©*^tt510B irllB I*. 
# £ n £ o 

i3, i4(wSm^(c^^$n/wfr^cD-*f©^aj 3>r;n2A, i2B# 

/^-->r$nT^^e>nTV^§ (jlSU $3BTIi, n^Knc 1 
$©iit^U:^iai[HlTfc5) o fcffi=»-OH2A, 12BI4. 
h - i/ 3 6 , 6 bTtt&tfcgKBaSS nTpIWffi 5 ©£ 

m**Clfe"^< ¥®=> >f ;U 7 fctfcfclja 4 ;H2A, 12Bt©tB£^> 
y * * bT»S 5 ©fcJK*ttu: J: 0--:£rt<»aS Ufl& 

W»« 5 ©gfcft^fcttlT* * 0 

*lH»floifri:o^TK9jt5, 
0>J*.l*\ -#©*««* 9 £ + fl!!j0™^9^-Si:b 

t^la'f^nciss^^to «ii&i£5 ©w#j-ei*. tk^sssioa 



WO 95/20774 



PCT/JP95/00066 



1 0 

fttfpj|&;fc5 ©PUBIC, *» • • U $ >r©^#© 

F = i x B • • • (1) 

(i5iti:^t) laOI^^ TE0(2) ^©^91:4*^0 
F = n w ( i x B ) • • • (2) 

£ ~%mWi 5 ©g&ft 0 ©IJSGU*. TEo(8) *$© J; 9 

0 = (Mx /G Ip ) 
= (F ' L/8.5 x 10 9 r * ) x 1 , • . . (3) 

Mx (iii^-y > K G (ittftttftft. I P (iHM 

3 >✓<-©* fcmfrzjj&tT'omm, v - •> 3 h 



WO 95/20774 



PCT/JP95/00066 



1 1 

5^iitS, t£oT. (3) 3;©F' (1(2) JtOF^ftAt^Ct 
(C J: 0. ^ISiffi 5 (OWi®. ft 0 I* 3 ?®:? >f * 7 IcSgftSmffii Kit0»J 

5 (Dm&ft 0 £M9lJir£ c 6©T\ 0>J;Ui\ h--> 3 >^< 

- 6 , 6 ©$lMl# LTSiSttfflrtK&^T^SIt $ 5- 8 (CAIf-f 

Illicit Ullliaii ( s 7 - 8 ©«&^ig?^<cMa 

i:Ti**7^iI 4 iZWtVtcfcmxj >H2A, 12B t ©^©ffiS-r 
>y^^ >X(Ci:^^#SEE^^n^n©^ai=»>r ;H2A, 12 BK 
££lT£o ^ai3>r;H2A, 12B (Cf££iT&£-^#lgEEl;}:. 

3>T;H2A, 12 B t#tE£-r 5^13 -< ;i/ 7 t©&E8l#§| Lv>C t 
£i£ L < /«£ 0 ^©Uli^-efe^o «Iib1£ 5 frmftomMliT h - -> 

■ >/<-e, 6^^it Ltiitst, -^©^aj ^ -r ;n2A ( 

XI*12B) Vltm Sbtffil^ >y ? * >X©i£flnK «fc OlilE 
l*Jt*U ftfe^©^ffi3>r ;H2B (X«12A) -C(i«ia LTffiS^ 

;H2A, 12B K3fi£-f -SSI «!±l*££$f ^7-8 ©gfeKEfc bT 
tit, #Jx.l*. fl 6 iC/Tti 9 (C, &tti s -OH2A, 12B© 



WO 95/20774 



PCT/JP95/00066 



1 2 

ffi 3 ^ ;H2A ir^UtJ 3 ;H2B £©*.££ 2 o©ffi#i© * & t © 

#Jx.tf nT» $ £ 6mmx 6mm. teffln-r^i 

'J T£ 5 mm x 5mm, t&ffi =» 4 >HH©K*t£ 2 5 0 // m 

^ Hi ^ >T ;u©S»j&< 1 0 * - >©B$ ©-^©t&fct! 3 ;u©ffi 
S-f 1SS>r > ^ ? * >*© J 4 v >©&5t£ffl^ 

i70A>&, OJ^T-liO.222 # H. -3gT0.202 //H, + 3 Jg 
T0.247 //Ht'**), ± 3 I^T©ffii:>r > ^ >^©Hli0.045 
AtH-C&So ^oT. i 5 -<Dm^ftmtfe%0. 1 g£-f£i:0.75n 

z^mtKZo lt^u ^ -< from®.* 2 0 * - > t-r 

nii. 4 fS© 3 n H^^tB-e^nif cfc^o tfcffl^ 
■f So 

**\ *^B5i:J:5t«*R»?lii:o^TKi!!lt5. 



WO 95/20774 



PCT/JP95/00066 



1 3 

M®m&Bs cnb^IISSBn > Bs liPJfttt©* 

^m5Kcfc£M&j£#?}7©lrll^b£(4) , (5) itdckoT^ 
toKH^t^ MO.S.lcfc tf&amWSB (i, Bn iBs 
j£ U t> © (I /j: »K (6) ^T'f §n§o 

Br f d/2 z [(d/2) 2 - y 2 ]" 2 dy 

Bn = — 

2 n ] [(y-yo) 2 + z 2 ][(d/2) 2 + z 2 + yo 2 -2yoy] 1/2 

... ( 4 ) 

Br 

Bs = x 

2 n 

d /2 (z +l)[(d/2) 2 - y 2 ] 1/2 dy 

-d/2 [(y-yo) 2 +(z+l) 2 ][(d/2) 2 +(z+l) 2 +yo 2 -2yoy]" 2 

• • • (5) 

B = Bn + Bs • • • (6) 

::t> (4) > (5) ©S-itCfcl^T, Br liJjc&ttSOgSSafc 
SIS, x, y. z i*fkZ.MG<Dffi *) <Dg.m<D&M<D&&mi-mWi, 

i i**&»:&©NSiB t s t ©B§8t. d mm <D¥'&~e& & 0 

m^tt, 1 mm, K £ 1 mm, m% tt£ &JgO. 85T © S m - 
C o K&m^D IANET DM-1 8 (ffiSh%, -tr ^ -m^SP 
■&§?) *J8^T\ f? 9 MIZ7F-? «fc 9 ICgBft LfcTk^SOgffiKg 
Efcffia ©»m«ff#fli£frS*Lfc*£££ffnoHiC3F-r 0 

£ 9 13© <£ 9 irfiBfi Lfc^Kli, i5PI©^lli, Bgo.3 TJKJ 

&c nr»s©ie&a(co^TKnj"r5o 

Wilt, "ISIi:i^t5¥l3'f ;l/©i|g^- 1 0 0</m, IS^ 
1 4, «ri&ffi©J¥$£2 0 wratU h-i/a >'<-©¥££ 2 5 
#m, I^lmni, oJi&&©i!s£ 4 mm% I^5mmHT, 



WO 95/20774 



PCT/JP95/00066 



1 4 

(2) stfccs) ftfrbxibtzo mmmm\t. mmomM^m^^ 

*0«S*. $11© (A) &V (B) mAt2g© 
F/cm 2 t tt -3 o 

Q = i 2 R • • • (7) 

C CT\ i I* a >r ;Miflin6€^ R (* =i >T ;KD Jg #t T & 3 0 
^^MW^ICck ZtiimtQc liT§£©(8) ^T'i$n§o 

Q c = h S A T • • • (8) 

h ItmfcmmWL (£HU* 5X1 0 " 3 ~ 5 x 1 0 " 2 
h/cm 2 °C) ) , Sl*3^©g®^, A T Itm + mffi t £^ £ <D U 

lil&$ttt3^McDffi?f £2 Omm 2 (4x5) ttZb, (8) 
Qc =1.0 AT Cm7y h/'C) • • • (8) ' 

ttiK*. m-t-uvv h/cm 2 ggcDigfia:^ <bam?®um±&<D 



WO 95/20774 



PCT/JP95/00066 



1 5 

Qr = £ S a T 4 • • • (9) 

e itmmm (mwit e = 1 £ < i ) , s i***- 

©^ffi», (TliXf7 7 >'tOl,7-7>^li ( tt 2 kV60h 3 c 2 ) „ T it 

Si T' ^ £ tl & 0 

Qa = 2 A (S / 1 i ) AT • • • (10) 

::t, A (f'J3>li8 4 9»h/mK), Sin 

- 3 >'<-©»rffi8U 1 i liF-i/3 ATli h - 

->3 ^-©^©fiKHT'fcSo h-i/ a y s<-<Di$m% 2 5 u 
nu S$ * 1 mm t-T-S t (10)S;ii, 

Qa =0. 1 AT Cm 9 y h/'C] • • • (10)' 

&120C c nbOH-itf/^/Tto h - •> 3 >/<-©fi$ * i , % 
h--> 3 >/<~cDi|@^b. «rsi«©fi££f. £ t . 

iMAYii, fr&*>m<D&&R0ftni3m&m^T, tib©(ii) 

AY= (1/2) (4 1,'f/Ebt 3 ) ••• (11) 

:;t, e ity 'J n >©1> y ymv&Zo 



WO 95/20774 



PCT/JP95/00066 



1 6 

f=WL, tpg • • • (12) 

£/c> *r»it£©g£**Axii, isj b < ww*>m®&&m.<D^%-% 

&£ffl^T, T 12 © ( 1 3) ^; © £ -5 tc /«£ 6 0 

AX=4 (L,/2) 1 F/EWt J • • • (13) 

F(i*Ii&«0^Kft;ffi-r£B£m*T-£>£o -£bT, file 

i^* f «(2) j$© 3 ;i/gw£iir»«©g$ w ts« it^fefc 
s i c^to isi, ^mmom^ma, f^3 o//Ntutt 

» b © T* £> -5 o 



81. t^Ii&S©^**©th»i^m 



w 


6mm 


6mm 


6mm 


L , 


13m m 


13m m 


13m m 


t 


50// m 


50// m 


100// m 


b 


50// m 


50// m 


50// m 


1 i 


0. 5m m 


1.0mm 


1. 0m m 


f 


89// N 


89// N 


178// N 


A Y 


0. 022// m 


0. 178// m 


0. 356// m 


A X 


0. 125// m 


0. 125// m 


0. 016// m 



±K©8 1 7^ £ H JJ ^frtt £ 9 tc N ipg 5 0 // nu £ 1. 0 mm © h 
a >/<-©$£, ipg 6 m itk ^£ 1 3mm. J1^5 0//m©^I 
MtCck 3ig£-gA YI2> 0.178 /im-CfeO, aTSllg©J¥£ £fg© 



WO 9S/20774 



PCT/JP95/00066 



1 7 

1 0 0/imHtk &<£*A Yte. 0.356 umT&% 0 £t~. *§ 
6mm. ^£ 1 3mm. J¥ £ 5 0/zm©*iIi&te©*§-&. 
5tt#SAXte. 0.125 jttm?*t), PT»fifliiS©£tfcfi£ 2 0 0 

t-y > FM (t) =M coswt U «*&#***£•© 

(d 2 0/dt 2 ) + 2 r (d0/dt) + w« 2 0 = (M/J)cosojt • -(14) 
fcrtf U 2r = c/ Jt*)5, ::X\ 0 : gttft. J : flttt* 

ink BijfSIl WlSifrlfc a> 0 (i> 

<y. = (k/J) 1/2 • • ■ (15) 

k = (G • I p ) / 1 , ••• (16) 

U5)5t t (16)55 rt> 

wo = (G • Ip / J ■ 1 , ) 1/2 • • • (17) 
btt&o fit** - ^ > h J. S»r®-&*- * > h I p lift 



WO 95/20774 



PCT/JP95/00066 



1 8 

J = CM ( t 2 + L , 2 ) ) / 1 2 • • • (18) 
Ip = i r 4 / 3 2 ••• (19) 

MlipTi&fgcDKi, t li L , l**JI&«©£ £ . r 

$ot. (17)-(19)^^ t>BtjE@WJSi6iCa>o ^»H5T§5, 
(14)^*>b. *g<i, IP *>*II&i£ ©!£{£&©;*:£ ££A irf 6 i:. 

A= (M/J)[l/ {( 6) 0 2 -6) 2 ) 2 +4 r 2 O) 2 } " 2 ] • -(20) 
£gi&lJ-£S&&6)- £(l/n) 6)„ (n : (&HJ«&iEjIttft/£tt 

n.WinmwL) > i ) tt st, j tn j eti<D^itn<D±^ ^ as „ Ad 

Olt&bZ i&©(21)iS© J; 9 C4^„ 

As [(1 - (1- (l/n ! )) ! w, ! + 4 (1/n 2 ) r 2 o) 2 ] ,/2 

= • • (21) 

Ad Kn 2 -1) 2 coo 2 + 4 n 2 r 2 <u 2 ] ,/2 

o # < mmmmmm.miz & %%&® 1 / n 2 

jft»© 1 0 0 fSJSU±. BP*> n = 1 0 0 JK± t-Ttltf, As / Ad I* 
1 / 1 0 0 0 0 UTtts: 0, ¥i3>f;K:, Sit tc fie $ UrT 

ft < $ 5 - © g ftfc m # -e § * o 

ftH}i:ffl^«J|jft»(i). £n 2 wo > 5 7-*8»t5JI»«<i)d . 
£a>o tt«t> *n^n©8ttftO***As > Ad ©ifc£i£ 
t^©(22)it© <£ -5 Iwft So 



WO 95/20774 



PCT/JP9S/00066 



1 9 

A s _ C 4 y 2 g> 2 ) 1/2 

~~Ad C(n 4 - l) 2 oj o 2 +4n 4 r 2 w 2 ) 1/2 

= [(4r 4 )/((n 4 -l) 2 +4n 4 r 2 )] ,/2 • • • (22) 

;;t\ (22)5$ ©^Ig©*^ Y ir&^T. Yt7t©Hf^* 
(23)?$© <fc 9 K£ So 

1 ( n 4 - l) 2 /n 4 

Y = • • • (23) 

n 4 (n 4 - l) 2 + 4 n 4 r 2 

fr^s (23)^cfc 6 y t r tomfazmm-? & t^ism® 

M & £ o 

mi3!37!>> £ r > 0 ©iefflTIi, 0^£l/n 4 J4IJSJD 
§Ci^t)^5o cm*. £tifc©;*:££As . Ad ©Jt ( = As 
/Ad ) A<l/n 2 ck 0/Jv£t>c t^/7Lti^o z <D £ r> ic, ?a 

7 - 1: J; 5 1/ -if + - > r s/*f-z*©/hafls*B 

T*£. 3£^T(i> C ©X* + - > 7 >Zr- UZMmt 3 V -If l&ffl 

ISI§©/J>M{b^0nSo ¥#ft:^^©ISii^D-trXT'iSii-r 

sirse lt^s a > rmxyxmrn 



WO 95/20774 



PCT/JP95/00066 



2 0 

12 S U nJifjffi 5 ©g&KEe; 4 ;«/ 7 ir&ai a ;H2A, 

12B t<Dffi®WiK-( > ? ? ? > xmitZ&lii-? 2> Z tt:\ alMffi 5 > 

©£ftft£ffi!l:<fc < g&ft©frja]»££fi-t£tf 6 - t 

Ti^7Xit£4 « lift HI 3 -f ;H2A. 12B*tt»t*« tfT J: < of 
ifrjg 5 «©»j£*$5E-r S#SM:ttt>©T, 5 5 -©£&£& Hi US 

Jl£300 # m© •> 'J 3 >X«101 ©JtTffi£ifc»fl: bTSfti ( 
1 tim) 102 ^l^t^((a) Q 

ggiii:^ h u y ^7 7i:i t) Jt»3t©'< * - > 

mMMK®ftlzmj]&3- » ^ > ^£100 /*mtT9((d) o 

*ffiM©^»«»£©*^Sffc!li£ft*U((e) B£fR) . 
R®7t£^i&M#Kfl#1£x y ^>;T£100 jumfir 9 ((f ) ia# 

US) o 

SffiM©9 7 ?XH 103 S-I&^U ^®M©^fbMl02 ±(C, ft 



WO 95/20774 



PCT/JP95/00066 



2 1 

M iz - * ^ A- © z '< y 9 £ ft o T - * y ;t/ If £ file U , S HI a6 o * 
9 So SOU 2>X ht'fl 

-;7-;U?f >r*l»ClTt\ X«/^>^^. 

II:, IBmfS?a6-p Z&ft-oT-v ^r;H©^a*i-el^¥l3^ 

T©1148»)« 1, ft ZttZ^o 
IHBi:7 * ?X!§103 ' fcifttffcSu m ii K & ii « 

©^{f:§ii02 feUit^o ctiCJ;*), ofiiffi 5 t h - is a 

f 3@©i/'j3yss2^M^n«(( 

h). (i ) H#M) o 

K 2 CD±Tffi(C±fi!l#7 XSI 3 ^^ffi="T ;H2A, 12B (@^* 

(k) mmm) „ £©»«»£■** sjKiirt;:. ymx 
y xiffi 4 ®m&m t tefcttmomfetiLWuz^ &a}n^;n2A, 12 

B£^*6ff£fi!cUT*> < o COllllla'fJUi, TW#7XSjg4 0l 
j?&ffiK£f*i::x ? * *#i>liiBS ©**&©& J?tt&R**'W * 

«!©&JS£xyf-:/7'LTIfc*-r*C tt'l^tS. 

±70^7X113, 4 ©BFr^ftg^^MlOA, 10B 
'fcllA, HB*tttttt*(( 1 ) H#ift) o 



WO 95/20774 



PCT/JP95/00066 



2 2 

u--if7fc^^ i ^7c-e^ + + >-r & &©-e$>3 7>^ c©gi 2 gtttt 

-^SlMCSx^-tfT 2 olfctf/c 2 fill © 77* ;t/ ^ 7 -(OMXh 6o 

-e&s >; 3 >mm 2 ©ini:, * n -en w» try xm^ 

&tfT#j#5 xi« 3 , 4 li. isjr^-r -en-en^anc 
mpHim^mh\iJntx^xm^btzy:m\kom 3 a, 4 A^tf*: 
ffiMx$>t), •> »j ^ 2 iciiii&^-f *j§£. ii#7xis 

3 T*l*> 3 A£T#JK IT^'J3 2 MKftg-T 6 J: 

Tm& U Tffi5#7X»& 4 T*l*. M 4 A£±#JK UTI^ b < -> U 

3 2 #JK(iil-f3 J: -5 (I Itg^t 60 CtlCck*?, 

Hti*fSHt^5. ffi. ^'J3>I«2i:iT0#7Xi«3 ) 

4 Rite, g^if^^ffl^^ t35fX^Br»|RO»ftffiH(C« 



WO 95/20774 



PCT/JP95/00066 



2 3 

h--> 3 >/<-6A, 6Ai:J:oT->'j3>Sfi2i:i5$n, if 
fai*JflMi&tK 5 B li. Hliia^ 1 © h - -> 3 6 A, 6 A irlifi 

Jjfti)<W.3i-f 2 © h — > 3 >'<- 6B, 6 BT'?(-M1I 5 A 
©M'JK$lfl££ftT^&o ^ibffi 5<tfSl&tfi?2©3-h-^3> 
/<-6A, 6Bli, i/ U 33 Wl 2 ClJftx 9 f- y f \z J; 0 — ft 

^#J*TKlJg 5 AO-hSlcii, »J s > MW. 2 ±ffi(Cjfcjj& L 
fc-*t©*Ml!lS®iST- 9 A, 9 A(C-#©£ 1 © h-S> a >/<- 6 
A©g0#£7> Iti^ffi^fftfni^fi5i:git5¥l3>f^ 7 A 

B©±ffi(r{^ > -> U d >g|£ 2 CJ&jS&ttfc— ^©rtWfcSiB^ 9 
B, 9Bi:,-M20h-> 3 ^-6 Bfr 5 A 

ap^ai *k ^i©h-->3>^<-6 A©fi^-fflfl^^ LT-en^n 
^«i^raffiti^sjiBr»«±*etiiifB[©«3a ±tt->x^z) 

;i/fei:iotwi/T*4. i^s ffig.tim&.vttmm.mm* 9 a, 

9 Bli> i/'j3 >£*g2±tcM££=J-r^&K e kO¥®=J-rA'7 A, 
7 B £HB*Bfifc3n*o ¥®3-f^ 7 BTl8 3:tt/cfl<Jl!l*IM 5 B 

©+*»«r{±, i - *j i*mwmi~ £%s.ttmt tr©^sit ^ 

±i»c;T«5tf7 xmt& 3 , 4icw; N 2<H-3o;tf ^:/ < j:ofc'£ft* ^ 
n 8 fla-^oR1g^©7lc^a^lOA~l3A, 10B~13B^. 0^©J; 
9 CISI^ tlT^-So -bffi'J#5 XStK 3 ©5lMl|fil^t>^ 97jc^m 
510A, HAIi. TI#7 4 ©Tjc^mSlOB, 1 1 B £: T 



WO 95/20774 



PCT/JP95/00066 



2 4 

fcafr© *>©Tfc 0, £tz, ±.M1fv xmW. 3 © 5 1 MC fa 77^ £ ■? * 
^m^l2A fclSAli. Tffi#7*ai«4 ©*&»:&12B, 13B tt 

rtffl^r»« 5 b ©¥® a -r ^ 7 b \zm%&r?m itfi^-f * 7 b 
tzm-rmibmm tomKitmiz*. ^mm^imm 5 Ezmmmmg 

■&Ztzlt><D $>(DT~&Zo -etT. StMrfa^ £o ^Tfc^l&^lOA £ 
HA«±T©Stt*<SlMrS*r, «^.tf*^»510A©±ifi^SS 
©BtM:*&»5llA©±ffiiiN«fcfcS J: ^ClU^ti, U^t>. 
^©ffiim^nli&S 5 ©¥® 3 >r ^gB#(C*f LT¥tf(C«|§J^ i 0 R 
f ^ntl^o -€-©f&©SVMClql#^oTV>^7jc^5S512A £13A> 
Tjc^mSlOB irllBR^Tjc^mS^B £13B & 5 0 15 

±T#l6j-e*H£-f ^Ic^m^lOA 1 10 B t © fig ©&!#(* , ±T©H 
tfelilsl C> ^J^.Ii'7K^a510A©±ffi^S S©B#{i7jcAa510B © 

Mil A 1 11 B. *&|B512A 1 12B£tf 7*^58513 A tl3B *>I3 

m-cb*), cntCck^. nTftft 5 ©w jBwcsiMctHS-r -s^fic: 

7 b tzti<etimm&&»imizmm£titztiiiiizi j ;h5a, 15 b t 
16A, i6B^/^-^->r^nTis»t^nr^^o t&aj ^-r /H5A, 

15 B li. |10h-J/i>/<-6A d*f LT:tt&<iitK|$tf btl, 

3 ;H6A, 16B (i£ 2 © h - i/ a 6 B IC *f U T *f & & 

*fcK#£tt*tt'eft*t£fc bTt>So *LT, -St©&fcB n^f /!< 
15A, 15BI*. ^flnTttfi 5 A©gftfc£fcaj-f £ *>©-?, ¥ffi=J 

-f * 7 ACKftittffifcft* tx^-r^ais^irs^ < ¥® a /I/ 7 

a t&ai 3 << ;n5A, i5B t©ffis-r > y ^ ^ >x^. ^m^mw. 



WO 95/20774 



PCT/JP95/00066 



2 5 

3 >f ;H6A, 16B lil^*§K L T 1*3 #J rI » IS 5 BO^feft 
3 6 A, 6A^$*t LT*HinTM 5 A T^m^fa K f£ b 

thisiu c®m^nm°imwLS b fe^#j«isiffi5 A<t-ftjriui& 

-So rtffinr»fi5 B©¥l3>r;n Bi:l»*»tii, ftm 

"TllS 5 B*<$ 2 CD h - i/ 3 6 B, 6 B £££ i: 

6o 

»«5A*lJSJ»®»i*ftUfc«, fl3^7B ©IgifrUgSE^flifl 

H 2 flliflJ© «fc $ k % £Elt 8 0i^i:#7XW 

¥®^>T * 7 ASffin^l 7 B £tt-*-*KftSttrcS 
g$i*T> HI ^ai3^;H5A, 15B t ¥Sf ^ 4 1\> 

7 AH&tffcffln-r ;U6A, 16B Jrfl^^f ;u 7 Bfol offing > ^ 

\±mz.\ZW, 6 Ht^^cDlUK Zfrb Tiffin f ;H5A. 15B©Hli 
aj7ji:j;ottaitSct^t'i, rtfflRT»« 5 B ffl 

-r;n6A, i6B conaim^tr «j: o T&tB-f £ c i^-e^ zvmm 
ftx&ftm^Wims ARtfrt««rtt«5 B0^iiii:7-f - K'< 



WO 95/20774 



PCT/JP95/00066 



2 6 

< pm-r a d hfrmfetti ft. wo *-et>/j:^j&<* 

2 $ 5 - ©«£M\ !MI!i:l^i£©0S&£, ^fflnTft 

mkmm<D%i%izmx.x, =?- zxu-^^tom^^ 

+ ->^cD<a«** i tuMj© i mom&izit^xmxmtz z t 

#T*££ 0 W»® 5 ©ig|&£fH£. ±T©#7XSffi3, 4 

t JIH© S"J 3 >m&2 fcCkoTfcfifl-f £ ©T\ C©^W^Pb1^- 

HK, ^F® a ^ ;u 7 K 8!t iT ig ifr m j5£ £ § < UTofttK 5 ©gfe 
-fr-T . r;U3*>^©^^tt^x^itA-r S©^S* b < . 

»-r s < -r s 7 ^ 6 ©s& < nc *k 

pr»«jsH*<KS«a8T{inr«iig^ & ©jjtf»A<» < # * ©t. ^fs 

tt^xm&m&wzfcmmtz zttfvz %>o ft, T-m&if*z% 
» 2 mmmtmmomn^coif^ xmrn^m^x^mmu^^^m 

m&t LX t «U>c tit mo tXhti^o 

JP$#0»J;ltf2OO //mil©i/ «; ^ >SJE201 ©±Tffi£*!k»{fc 
UTKffcM (0.5 //m) 202 £B$U £iB48 (B*±«) K * h 



WO 95/20774 



PCT/JP95/00066 



2 7 

^ffi£s&^<fcLT;Riiftlft#Kii^g?{tJ^ (0.1 urn) 202 ' 
£ff*j£U SffiM (H^Tffl'J) mwam tttfc-t h 'J 

yr77i:«tf)IIJt©/^->^ifi!it5((b) o 

c ) E#JBD o 

^ffifflJK^y y^©XA' 7 ^£firoT-y >r Jim&fcf&L, 

=i -r ^ £ *uai niiiimo^s ^ ^ a £ £5^ \z&t& z # 
j; -> »; =i ymmmm^- v t mm frbtezmBizm® 203 

£^2P203 ©'MSSBRCFS««^SB204 ©g|$#«^Tv 
^^lfi!(t5o BP^>. &ijiJi205 y ^;[/©*^ y * £firo T 

Sliii6o #£*t oT - y ^r^H©^S^^T-SV^ffl!l il*Jffl!©£ 
¥® =3 >r /HrffiSfT *»»206 . 207 £J&fifc-f * 0 -©ifKrio 
t, ¥ffi=3>r ;i/gp^©ff^t*c (d) It/Tfiit'igibfci 

H$S^g&204 &tf£HgB204 <"f£((f ) 0#«D 0 

(e) it'/TtlitKii: tT^^B205 ZMfctZU 



WO 95/20774 



PCT/JP95/00066 



2 8 

g) m&m) o i^s ^mmmnt, *¥®=»>m,£2jim&js-rs 

(g) igOlfelftJiJ&JRBSKli. rt^M^©±T© 

3^A*Mt5^- 5 f-^gB#208 , 209 Lt^gi^ 

&u:> (f) B-e^tiitR»f:lt±I«o¥i3'f^i:tB 
^•T6^H210 , 211 £JBJ&U MK, &HB205 ^J^^t-So c 

l^^nSUh), (i ) o 

Si0 2 * bTR{fcK*«jSU 8 ffi « £ H # 

f->r£ffoT. ^U3>StE201 £M2-fr<5<> 

k) o 

ftK. IilJ©S i 0 2 ^I'yfV/ltli U:t, ££lf ^ 
7-8 &Bf&-f £(( 1 ) o 



WO 95/20774 



PCT/JP95/00066 



2 9 

lT©if7Xll 3 , 4 ©i9r£ftgK&*;Xm510A~13A 10 B 
-13B £Jfctt tf-So 

C©H 3 HJiMli^ H2HS£0>Jtl^«© 2tt©fllT&So las, 9S 
*18H~»20HJr *?^T. *HjMJ© 2 ;5 -31 lis 

Bu^L/c^2HSfi^jtfBSi^#©tifi!cT^^^\ xmrnm-ea, ±t 

®^7XSI 3, 4 73^ £ 2 XttM® fe© t itmtz f). jf 3 A, 4 
AO^i^f tttC^ot^So fit, ±flj#5*£ffi 3 iZlt > nj 
M 5 i^SBfrlcnJM 5 OMttKfcVTn&iomn® 3 a 
£E*t 5 7-±^©SP^^PS]6Sf^SSfc LT U-lfft^fig^Mlf 5 
7-8i:A»t§5J:vi:lT*5„ fit, ±T©^7XiI3, 
4 fr^-ffittt LTfcSfcfe. *Pn1© i/ 'J =j >M2 £±TKgiJ©i/ 
•J 3>It^fiLt 3 Jp Ji it t L > fig® d«ri6«5 ZM&ir 5 

ftffl!!*I«lt£ 5 A ©^ft&aiffl ©Biffin ;H5A, 15 B £ 1*3 ffiO «T Si 

m 5 B©gftj&fflffi©t£ai=i>r /H6A, i6B# % *ns-r =j -r 
;p 7 a, 7 b tn.mi&&*imte&.wizs<? -~ ^rsnx^tf £*i 

*>*««© SI* 3 £«09©:/i/--f*-S#;U/<y ;7-oif^(i, 



WO 95/20774 



PCT/JP95/00066 



3 0 

li, i/ U =» 2 K «JM 5 h - S/ a >'<- 6 A, 6B©£B 

tmmv&Zo it, m 3 nifefli *©&, «r 

T3H*fti££U ±T©#5x£1S3, 4 ^iig^C J; 

TS/U a:/&«2©±Tlc*££U _tT©#5X»t£3, 4 ® Wife 

^±tfc B Ji t/cm 3gffi«l©#;i"<y $ g5 1 £«$©# 

$5-©^l^(linx.T. !g 2 HMflll t K«tC U - if *©<S5t 
j£3E# 2 ^jc-Cfirx., u -if*©** + - > 7mWm±T£ 2> t 

as ^^230 ti, *n^n#«^»« fcrt«5prttfi©jg*i©B»8 

#t££^fo #J6B»»fcU m rT Si «"C 375Hz . ft 419 pr»«"C14 
50HzT*>6o &240l±*ft<e*l©*JSJa»»©£«E£=i ^ksb t 



WO 95/20774 



PCT/JP95/00066 



3 1 

j y?t 9 >x$ntzmm LTBiiftm<D%®.ftzwi&-tz?z®j& 
t Lfc©-c, ^ ? -£¥«{*^©SSli&i£ffl5£ffl^TB$ 

#;©** + - y 7 is Xt- AO/^Mit&m Z Z tfr»lffe 
C © J: -5 tZZfV -T--W.X J I ?-<DZ 7-%.®. 

ftzmm& < &m+ z z t&v£, m^nommmm^^±r^ z 0 

WKfctHn -T ^£^tfS#tfT* £l^©T\ **»««© «j£££3e 
< 5 5-©&*fcfcfcffi«tB£gg(::ttlinT£. t£3fc©£ 

s^^©^$fi^. siMcttx-r* 2«i«iitt-rn«. s*f 

m*\ Hr»«©»*<wSt-r*^»«Jn:*^ < -r - 

£MPuzT-m&#x*&Ai-zz t-c, ^©»r»©»»*> 
nQftmiztt^Tm®? z z Zo 

p}ommmfeo$\± : £mz z t#-e£, nn,><j i ? -£«««© 



WO 95/20774 



PCT/JP95/00066 



3 2 

If ^©ISffl 

(i) *mt*mteiz, wfatt<D°iMmkm^®m£*mfcmu^tt 
;t>£fliE h- s/ 3 >^-(r#UTW»fSvttfi(cBaa-r * fcfcic, fr 

o 

( 2 ) Ifr£nrifrffi7&<. H 1 © h - •> a :/><-T?¥*f*3£ffitw3* It 

$4££n5*M*©^Mnii&$£t, fl&E£ i © h - > 3 >/<- tikis 
isj^fi^-r -sss 2 © h - 3 >^-Ti«ia^«pr»«©rtincttx 
sn*rt«*rtt«i:fr iffe^«pr»«©±iB(cm i ©¥® 

KWESItl* tK fiTEftffi ^lSf/I 

2 © h - j/ 3 >y<-ir» ur-en-enitiS:tttticEfi$n5»«T 
zzmmm i Ett©*ttttffl«i6*«>LA:^i/-^-a5y;i/^y $ 

(3) 1irE»5W^ MftIffi©±TIi:fnfn±lIgtTU 
31 l E«©£ft£ffl«ffi£«*fc:ru-*-g#;i//<y $ 



WO 95/20774 



PCT/JP95/00066 



3 3 

( 5 ) mnz°immwitfi2.®zn£.ttm t-r zmxm 4 

( 6 ) m&^W)WiWto£.®lzT-m®.Xz%ti A "f & IS * *I 4 

( 9 ) W KIBE It, rjc^mHT&Stf*^ 1 Kit Eti8lftB& 
0K#fil£Bfi£t-6Xg ©±TiiiK * 0 

iist^ittsiit, h a mum t^tmmwi 



WO 95/20774 



PCT/JP95/00066 



3 4 

(12) i^M±i:«i*)^jfitsmi:, ^m«?J6o §icft^.T 



1 /24 
ft 1 H 




% 2 m 



WO 95/20774 



PCT/JP95/00066 



2/24 



& 3 MI 




WO 95/20774 



PCT/JP95/00066 



3/24 




WO 95/20774 



PCT/JP95/00066 



4/24 



^51 




WO 95/20774 



PCT/JP95/00066 




171 




WO 95/20774 



PCT/JP95/00066 



6/24 

% 8 D 




% 9 B3 



y=1.0mm 



WO 95/20774 



PCT/JP95/00066 




WO 18/20774 



PCT/JP95/00066 



8/24 

% 11 m 




it, yfc* i ( m A ) 
(O 20i t— t r- 




% ik> i (mA) 



WO 95/20774 



PCT/JP95/00066 



9/24 
% 12 EI 




(n*-1)2 



WO 95/20774 



PCT/JP95/00066 



10/2A 

*K a (i ) 



(Q) 102 

--IOI 

102 



(b) 



(c) 



(d) 

u U™ 

* i • • ♦ i i i > .:-.«.• .-.-^ 

103 



WO 95/20774 



PCT/JP95/00066 



1 1 / 24 

*14 SI (2) 
(e) 



Is 



(f) 



— i_i — i — i'ti 



(9) 



102 




-101 



S 102 102 




(i) 

5 



12 /2A 

ft 14 B (3) 




WO 95/20774 



PCT/JP95/00066 



13/24 

*15 B 




WO 95/20774 



PCT/JP95/00066 



14/24 




WO 95/20774 



PCT/JP95/00066 



15/24 




WO 95/20774 



PCT/JP95/00066 



16/24 




WO9S/20774 



PCT/JP95/00066 



17/24 




18/24 




WO 95/20774 



PCT/JP95/00066 



19/24 

*18 E 




20/24 




WO 95/20774 



PCT/JP95/00066 



21 / 24 




WO 95/20774 



PCT/JP95/00066 



22/24 
*21 W 



0.3 
0-2 
0.1 
0 
-0.1 
-0.2 
-0.3 



■150 -100 





■o— 


































r 


[ 































-50 0 50 
C viti (mA) 



100 150 



3122 



60dB 

AOdB 

20dB 
225* 

45° 

-135' 







7 


x — 




k 


It'-h 





225Hz 



375 Hz 



525Hz 



WO 95/20774 



PCT/JP95/00066 



23/24 
*23H 



30dB 

-10dB 

-50dB 
225' 

45° 

-135* 




I I I 



1250Hz 



1500Hz 



1»* 



1750Hz 



^ 24 HI 



3.0 



2.0 



1atm 






*U380Hz> 



















10 20 30 40 
€ ><L (mA) 



WO 95/20774 



PCT/JP95/00066 



24 / 24 



1.5 



w 1-0 
$ 0.5 









2torr . 








1atm 











10 20 30 
*>j^(mA) 



40 




%tiL% {to 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP95/00066 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 G02B26/10 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 G02B26/10, G01B7/30 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1953 - 1994 

Kokai Jitsuyo Shinan Koho 1971 - 1994 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 
A 


JP, A, 1-195417 (Konica Corp.)/ 
August 7, 1989 (07. 08. 89), 

Lines 5 to 7, upper left column , lines 10 to 
15, lower left column, page 2, Figs. 1 to 12 


10 
1 - 
11, 


9 

12 


A 
A 

y 


JP, A, 5-60993 (Canon Inc.), 
March 12, 1993 (12. 03. 93), 

Line 43, right column, page 2 to line 3, left 
column, page 3 

Lines 14 to 16, right column, page 3 
Lines 26 to 32, right column, page 3 
(Family: none) 


2 
8 

10 




Y 
A 


JP, A, 1-297617 (Matsushita Electric Works, 
Ltd.) , 

November 30, 1989 (30. 11. 89), 

Lines 1, 2, lower right column, page 4 

(Family: none) 


10 

1 - 
11, 


9, 
12 


A 


JP, A, 4-211218 (Fuji Electric Co., Ltd.), 
August 3, 1992 (03. 08. 92), 


4 - 


7 


[IT Further documents are listed in the continuation of Box C. | See patent family annex. 



• Special categories of cited documents: 

**A" document defining the general state of the art which is not considered 
to be of particular relevance 

W E" earlier document but published on or after the international filing date 

M L** document which may throw doubts on priority daim(s) or which is 
cited to establish the publication date of another dtation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

*T" document published prior to the international filing date but later than 
the priority date claimed 



**X H document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"& ** document member of the same patent family 



Date of the actual completion of the international search 
April 6, 1995 (06. 04. 95) 


Date of mailing of the international search report 
April 25, 1995 (25. 04. 95) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP95/00066 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Line 50, right column, page 2 to line 2, left 
column, page 3 
(Family: none) 

JP, A, 1-257916 (Konika Corp.)/ 

October 16, 1989 (16. 10. 89), 

Line 18, lower left column to line 12, lower 

right column, page 2 

(Family: none) 

JP, A, 58-73802 (Fujitsu Fanuc Co., Ltd.), 

May 4, 1983 (04. 05. 83) 

& DE, Al, 3237068, GB, A, 2108081 

& US, A, 4466582 

JP, A, 56-140316 (Yokogawa Electric Corp.), 

November 2, 1981 (02. 11. 81), 

Line 4, upper right column to line 6, lower 

left column, page 2 

& GB, A, 2075762 & US, A, 4421381 

JP, A, 63-225217 (Konica Corp.), 

September 20, 1988 (20, 09. 88), 

Lines 13 to 19, lower left column, page 7, 

line 8, upper left column to line 2, upper 

left column, page 8 

(Family: none) 



Relevant to claim No. 



Y 
A 



4-6 



11, 12 



10 
11, 12 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



nis 



BBSfflHSf- PCT/JP 95 / 0 0 066 



A. J£B8©R-r5»ifO»a (BB«fHF»a (IPC) ) 

Int. CZ« G02B26/10 



b. astftofcfl-p 



H$£*T-,fc*/N5Sm (g|£*fl¥#S (IPC) ) 

Int.C/' G02B26/10 .G01B7/30 



a*RRH£W©SmT»£*fr fe© 



1953-1994^ 
1971-1994^ 



Y 
A 



A 
A 



JP, A, 1-1 9 5 4 1 7 ( =**«fe3t^tt ), 
7. 8£. 1 9 8 9 ( 0 7. 0 8. 8 9 ), 

*2i£±i 5 - 7 fj . mjuzTum 10-1 

Ml - 1 28 

JP, A, 5-6 0 99 3 ( / v<*5££|t ) , 
12. 3^. 1 9 9 3 ( 1 2. 0 3. 9 3 ). 
l2S*i«4 3fj-»3 J|**ai3fT 
» 3 1 4 - 1 6 fj 



»*©«sb©*^- 



1 0 
1-9, 
1 1, 1 2 



2 
8 



* 3IJ83t«©*-r:r'J- 

fEj ifeftX»T«*5^ SHHBBBa»K&aSft/cfc© 
TLj «**i56t;»**«ie-r5S:ittXli<6©Xl«©5fefi 1 B 

(a**ftf) 

fPj BRfflHBlin?. ^o«ifetS©iS©«BI4<£5aiK©B 

©aic^8$nfcxi» 



m SB5ajaBxiiff3£Baic^s$nfcxittT-*-,TttiBt 

5fe©-C«i/i<, »9r©IiiSXI*Sl&©S«©fca6 
i:3lffi-r*t>© 

rxj «ch*©& ^>t, sasa»©*T»^©«fa 
ryj #cM»©*5:fci!rc&-»Ts 3&£iRiffi©ijm.b©* 

*<£Hi!*;l'=>*lSt>© 



SR»2£S57L*:B 

0 6. 0 4. 9 5 



a *B4$ it ft (isa/jp) 



25.04.95 



»»/f*2^ («IIB©*5«a) 

5 m a * 

SiiS*! 03-3581-1 101 



I 



12 K 



9 4 12 

1 1 i_ 



3 2 5 5 



«S;PCT/I SA/2 I 0 (»2^-y) ( 1 9 9 2*7JJ) 



5 * n s « & 



snuas^ pct/jp 95 /00066 



Y 
A 



Y 
A 



&3W*mm2 6- 3 2fj (7TH-41) 

JP, A, l-29 76 1 7 (ttTHftja56a), 
3 0. 1 1)1. 1 9 89 ( 30. 1 1. 8 9 ). 
S4S*T«ai . 2?j (7rH-*U 

JP, A, 4-2 1 12 1 8.(»dbm«t*5Mttt), 

3. 8)3. 1 992 ( 3. W}. 9 2), 

»2S*«g5 Off-»3H3£«8 2fr (7r$»)-4L) 

JP, A, 1-2579 1 6 ( =» ^ ), 

1 6. 1 OR. 1 9 89 ( 1 6. 1 0. 89 ), 

m 2 S2ET«fg l 8 ?t- HX*TM 1 2 fj 

( 7 r $ !) - 4L ) 

JP, A, 58-7380 2( r *£&«:) , 

4. SR. 1 983 ( 0 4. 0 5. 83 ) 

&DE. Al, 3 2 3 7 0 6 8&GB, A, 2108081 
&US, A, 4 4 6 6 5 8 2 

jp. a, 56-i 40 3 i6(»^^tt vmnmmftm). 

2. 198 1 (02. 1 1. 81 ), 

* 2 m*±mm 4 fr-&T«« e & 

&GB, A, 2 0 7 5 762&US, A, 4 42 1 38 1 

JP, A, 63-2252 17 (3-*j*^tt), 
20. 9fi. 1 98 8 ( 20. 0 9. 8 8 ), 
S7S£T»S1 3-1 9fj, 8 8 Efc.UiS&SfT- 



1 0 

1 0 
1-9, 
11,12 

t 

4-7 



4-6 



1 1, 1 2 



1 0 

11,12 



HSCPCT/ISA/2 1 0 (*2^-S><t>ttS) (1 9 9 2*7II> 



